Long survival of leukemic mice by repeated combination treatment of cyclophosphamide and recombinant human granulocyte colony-stimulating factor.
The therapeutic and hematological effects of recombinant human granulocyte colony-stimulating factor (rhG-CSF) in combination with cyclophosphamide (CY) were investigated in a murine myeloid leukemia model. Ten daily administrations of rhG-CSF following CY prolonged the survival time of leukemic mice more than either agent alone. Hematological examination indicated that this effect was attributable to suppression with rhG-CSF of the leukemic repopulation after CY injection. In addition, rhG-CSF accelerated recovery from CY-induced neutropenia. Based on these hematological changes, a treatment regimen was established consisting of a single injection of CY on day 1 and daily injections of rhG-CSF on days 2-6; this combination treatment was given to the leukemic mice for up to four cycles, with a pause of one day between each cycle. The leukemic mice completed each cycle of treatment with few failures, and it resulted in a long survival time for the leukemic mice. The mean survival time of the mice receiving four cycles of treatment was 47 days, 30 days longer than that of the untreated mice. Hematological examination performed at the end of each cycle showed that the leukemic cell population was controlled at a level equal to or below the pre-treatment level, and peripheral blood neutrophils were maintained at a level equal to or above the normal level. These results indicate the possible effectiveness of combining rhG-CSF with chemotherapeutic drugs in controlling leukemic cell growth, and the effectiveness of rhG-CSF in enhancing neutrophil recovery after chemotherapy. However, it was found that the leukemic cells became resistant to treatment with rhG-CSF after four cycles of combination treatment, suggesting that great care should be taken in the clinical application of rhG-CSF, even when the growth of acute myelogenous leukemia cells is not apparently stimulated by it.